to 
o> 

IT) 



(19) 



J 



(12) 



EuropSisches Paten tamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 959 641 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

24.1 1 .1 999 Bulletin 1 999/47 

(21) Application number: 98401211.2 

(22) Date of filing: 19.05.1998 



(51) int. Cl. 6 : H04Q 11/04 



w 
m 

CP 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU 
MCNLPTSE 

Designated Extension States: 
AL LT LV MK RO SI 

(71) Applicant: ALCATEL 
75008 Paris (FR) 

(72) Inventors: 

• Vinkel, Paul 
78140 Velizy(FR) 



• Paye,Jean - Claude 
91170 Gff Sur Yvette (FR) 

(74) Representative: 

Sciaux, Edmond et al 
Compagnie Fmaneiere Alcatel, 
Departement D.P.I., 
30, avenue KI6ber 
75016 Paris (FR) 



W 

r~ 

m 
o 

o 

< 



(54) Method for protection of ATM connections in a telecommunication network 



(57) Method for protection of ATM connections in a 
telecommunication network comprising at least one pro- 
tection domain which covers only a portion of a connec- 
tion, each protection domain comprising a source node 
(A) and a peer sink node (B). Each source node and its 
peer sink node can be connected by at least two alter- 
native connection portions (1, 4) and can switch over 
from one connection portion to the other. Any node of 
the network can send an alarm message (AIS) down- 
stream a current way (AEG7HFB) and each node can 
memorise a failure connection status when it receives 



such an alarm message (AIS). Each sink node (H, F, B) 
which receives the alarm message (AIS) sends a 
switchover request message (SWRQ) to its peer source 
node (respectively G, E. A) to request a switchover 
which is executed if the peer source node has not mem- 
orised an alarm message. The sink node, switches over 
only if the peer source node has responded positively, 

Application to ATM telecommunication network. 
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Description 

[0001] The invention concerns the protection of ATM 
connections, when the network comprises at least one 
protection domain which covers only a portion of a con- 
nection. Each protection domain comprises a first and a 
second access node. Each of these access nodes can 
switch over from a first to a second connection, in case 
of failure on the first connection. For the direction of 
transmission going from the first access node to the 
second access node, the first access node is called 
source node, and the second access node is called sink 
node. 

[0002] Until now there is a protection method which is 
only applicable when the protection domain covers a 
complete connection from end to end. It is based on the 
AiS function (Alarm Indicator Signal) : AIS cells are sent 
downstream for informing downstream nodes about 
transmission failure. It uses a protocol called APS 
(Automatic Protection Switching). When a sink node 
receives an AIS cell, it sends a switchover request mes- 
sage to the source node with help of an APS cell. Then 
the source node and the sink nodes switch over. 
[0003] When a protection domain covers only a por- 
tion of a connection, this method is not applicable 
because the sink node cannot distinguish whether the 
AIS cell originates from a node located before or after 
the source node. 

[0004] The aim of the invention is to propose a method 
applicable when the network comprises at least one 
protection domain covering only a portion of a connec- 
tion, without changing anything in the present definition 
of the AIS function, for simplicity and backward compat- 
ibility with the present state of the Art According to the 
invention, the ATM connection protection is a separate 
problem from the OAM (Operation And Maintenance), 
and therefore it must be solved in a separate way. Since 
APS cells have been created specifically tor this prob- 
lem, the proposed method is based on the usage of 
such APS cells, and the AIS cells are used for triggering 
the APS mechanism. 

[0005] According to the invention, a method for protec- 
tion of ATM connections in a telecommunication net- 
work comprising at least one protection domain which 
covers only a portion of a connection, each protection 
domain comprising a source node and a peer sink node, 
each source node and its peer sink node being able to 
be connected by at least two alternative connection por- 
tions and being able to switch over from one connection 
portion to the other; any node of the network being able 
to send an alarm message downstream a current way 
and each node being able to memorise a failure con- 
nection status when it receives such an alarm message 

characterised in that it comprises the following 

steps : 

in each sink node which receives the alarm mes- 



sage, sending a switchover request message to its 
peer source node to request a switchover which is 
executed only if the peer source node has not mem- 
orised an alarm message ; 

5 

and then, in said sink node, switching over only if 
the peer source node has responded positively. 

[0006] Preferably, it further consists in sending, from a 
to sink node to a peer source node a confirm message to 
confirm that this sink node is switching over, and in 
switching over in the source node only if the source 
node receives the confirm message. 

is The figure 1 shows an example of an ATM telecom- 
munication network with nested protection 
domains. 

The figure 2 illustrates the claimed method by 
shewing the transmission of messages in this 
20 example of ATM network when a transmission fail- 
ure occurs. 

[0007] In the example of figure 1 , a connection is 
established between nodes A and B. Nodes A to H are 
25 able to perform switchover between elementary con- 
nection portions numbered from 1 to 8. There are pro- 
tection domains which covers only a portion of the 
connection, and which are nested into other protection 
domains : 

30 

Nodes C and D may be connected either by con- 
nection 2 or by connection 3 ; 
Nodes G and H may be connected either by con- 
nection 7 or by connection 8 ; 
35 - Nodes E and F may be connected either by connec- 
tion 6 (via G and H) or by connection 5 ; 
Nodes A and B may be connected either by con- 
nection 1 (via C and D) or by connection 4 (via E 
and F). 

40 

[0008] For instance, there is a failure on elementary 
connection portion 4 between A and E. Then, AIS cells 
are periodically generated either directly by E or by the 
first node on the elementary connection portion 4 (not 

45 shown on the figure). These AIS cells are received by all 
the nodes E, G. H, F and B, assumed that the active 
way is currently A-4-E-6-G-7-H-6-F-4-B. All these nodes 
memorise that the corresponding entering connection is 
in the AIS state, by memorising a connection failure sta- 

so tus indicator. All these nodes retransmit the AIS cells 
downstream. 

[0009] The nodes H, F and B are sink points of protec- 
tion domains. Each of these sink nodes sends an APS 
message to its peer source node, upstream, respec- 
55 tively G. E and A. each sink node knowing the identity of 
its peer source node. Each APS message contains : 

• SWRQ : request for switchover, 
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#G, #E or #A: address of the destination node. Claims 



[001 0] The nodes G, E and A answer either by accept- 
ing or refusing this switchover request : 

acceptance if the status of the connection entering 
this node indicates no failure, case of node A. 
refusal if the status of the connection entering this 
node indicates a failure, case of nodes G and E. 

[001 1 ] The source node may switch ever as soon as it 
answers positively. Optionally, the source node may wait 
for a Confirm message, CF, sent from the sink node to 
the source node to indicate that the the sink node 
switches over and to trigger the switchover of the source 
node, for improving reliability of the method. 
[001 2] The figure 2 illustrates the claimed method by 
showing the transmission of APS messages in this 
example of network when a transmission failure occurs. 
The node H sends a switchover request message 
(SWRQ, #G) to peer node G. Ttits latter answers nega- 
tively (SWNOK, #H) and does not swich over, because 
it is in AIS state. This means that the failure occurred 
upstream. Then the node F sends a switchover request 
message (SWRQ, #E) to peer node E. This latter 
answers negatively (SWNOK. #F) and does not swich 
over, because it is in AIS state. This means that the fail- 
ure occurred upstream. Then the node B sends a 
switchover request message (SWRQ. #A) to node A. 
This node A answers positively (SWOK, #B), because it 
is not in AIS state. Then the node B switches over and 
then sends a confirm message (SWCF, #A) to node A. 
Then this latter switches over. 

[0013] One remarks that each sink node operates 
independently. They may operate quasi simultaneously. 
Only the nodes A and B perform a switchover. 
[0014] The APS protocol must use the standby ATM 
route in order to check it before to perform switchover. 
[001 5] This solution has only advantages : 

It separates the problems of OAM and network pro- 
tection, especially it needs no correlation between 
the concept of connection segment used for OAM 
purpose, and the concept of protection domains 
used for protection purpose, and therefore doesn't 
need the notion of embedded connection seg- 
ments. 

Whatever the solution chosen for the AIS cells, 
modification of their definition or not, it is necessary 
to add a procedure based on APS cells in order to 
synchronise the switchover. So. basing the network 
protection on APS cells brings no additional com- 
plexity. 

This solution is backward compatible, since it needs 
no evolution of the present AIS cells and intermedi- 
ate nodes. 
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Method for protection of ATM connections in a tele- 
communication network comprising at least one 
protection domain which covers only a portion of a 
connection, each protection domain comprising a 
source node (A) and a peer sink node (B), each 
source node and its peer sink node being able to be 
connected by at least two alternative connection 
portions (1,4) and being able to switch over from 
one connection portion to the other ; any node of 
the network being able to send an alarm message 
(AIS) downstream a current way (AEG7HFB) and 
each node being able to memorise a failure con- 
nection status when it receives such an alarm mes- 
sage (AIS) ; 

characterised in that it comprises the following 
steps : 

in each sink node (H, F. B) which receives the 
alarm message (AIS), sending a switchover 
request message (SWRQ) to its peer source 
node (respectively G, E. A) to request a switch- 
over which is executed only if the peer source 
node has not memorised an alarm message ; 

and then, in said sink node, switching over only 
if the peer source node has responded posi- 
tively. 

Method according to claim 1, characterised in that it 
further consists in sending, from a sink node (B) to 
a peer source node (A) a confirm message 
(SWCF,#A) to confirm that this sink node (B) is 
switching over, and in switching over in the source 
node only if the source node receives the confirm 
message. 
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